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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a dental implant 
operation support apparatus capable of precisely determining 
the implanting position and direction of an implant without 
requiring unnecessary labor or an interposition part. 
SOLUTION: The dental implant operation support apparatus is 
constituted of an image display operation device 1 for displaying 
a jaw part X-ray CT image IG photographed by mounting a 
stent 7 provided with three-dimensional positioning markers 7a 
at three or more points and a dental implant image II in a 
superposed state to determine the implanting position and 
direction of the dental implant image II and a data processor 2 
for forming an implanting guide hole processing data from 
implanting position and direction data on the basis of the 
positions of the markers 7a. 
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m&kx-mztitztfj Kxu-y (^^111 3cr># 

-f h'X y -7 1 6 6 i: t<0 ) fcrtiTr* <fc 3 fcr*- 

to«tzjz*tti:mtr&x$izLx. mm 

t=«AJ*G h zmm&hz k #T* h . 

[00 60] Z o LX . #M K?\:7h$:XT-yh7CtS 
tTSJ^L^co-C. i<ox^yb7{2. 

tsM&mz^v* vwt.itxm^t>tL&cox\ m??k<?>i® 
im^mmbmrn^mizfr^btih eotnv 

w 4£. z cox -fy h {,zWi.nt>titz4 yr^y h«A 
#>r K^v&fflv^T. ibrk^ yr^yhSA^SriDX-r 

6i§£\ Ccox^yh*>X-?*^. m(cWFH(cflA 
8W>Eli£3;h.Tv*4tf>t\ JnX4>^^xt^<. SA 

0 0// mcr>fgl£ti < 'ftt>ft.& . 

[0061]^. Z<7)£ o fc. ggMlC^J; •) 
ffl^^ixTv^x^ybS-vSfflL. {aa#W6J8v-#<7) 
jfiffr. yr? y hiiAtf-f VfwmaiLWk Lxco®. 

[0 0 6 2] ZZX\ l3tSt70-fv-ht, 12 

i, 2*m^xzti3LX't,zetwLtz, ^Hjox^yh 
£fflv^w y7*7 y hffiAftojDX#)il£S3l-ts . 
[0 0 63] xt 7/1 ) 4-f. J >y°7>htmcr>tt 



wm&fti&L. ztuzmiT7V}imm&i:j&txxT 
yh^^-TSo 

[006 5] Xf-;r3) xfyM:3 ^{iS^ffl 
v-^SriSS-t-l.. iix^Xf-yn. 2. 3«— JKk: 
fifoTt J; vi. 

[0066]Xf774) ^-^##Xxyh^S#(C 
[0067] Xf7/5) ^gPX^CTB^S-^L. 

y hiiAteB:fri6]£&5rr.s . 

[00 68] Xx-y7°6) XfVM:^ y/7VMA 

jsr-f h-jts-jox-rsTt^^ HydjDXf-^sr»ai-r 

[0069] xf777) xf-yht--f yr^yhitA 
xr-f h-ftSrflnx-rs. 

[00 7 0] Xf778) X^y h^AatfclfeBfL. -Y 

yr^y hSA^-f H^^fflv^T, WSPtc-f yr^yh 

[007 11 1411 *if«««*gffglt'<03 

^x 5 xH«^io— m&TF-tmx-fo & . 
[0072] Hitcit^, ;;tit «^aai ccs 

^?ix^3<5:7cX7-f xBfill Sti. ^SCXi&CTMl 

iz^xoxyj xmrnrnwrni x, iy. iztu 
■eft o . 7 s - ^fBit^a 5 i-feii«#$^T o . 

ViKX, CY, cz^m-jEtTStR^^^S^ 
ffl^i>-*60X7-f xBfSffiSff^ IX. IY. I z*<0 
COX o iz 3 tlX V > . 

[007 3] X5-fX»NlEM£I X. IY, IZtC 

tj. xfy h7coa« 1 7*\ x^-fxBf/iffiH 

«ix. iYii, ^ox7"yh7ic^a$ix^3»:7nfi: 

[0074] ^£03<K7cX7-fXM«I S(i, Xf^h 
7*i»Lfc«JIKD«IBS:XaCTJI»L. T^X^ 

mz\mL<n3<Kjtr-9*'i§. zco3iXjtr-^^. x 

■y^-. Mf-tf. 0. 1 S'Jt-yft, X7-^X8ffa®M 
«IX. IY. I Zfc LT 8 0ftA^l 00*S:fflS$iX 
tzi>cr>X'h&. 

[007 5] ZZX\ — lCDX?-(Z.WmffiWm± ( I 

x. iy. i z<owr*i*>) x\ *cowmzm*i$titz 

A-y;KCX, cy. czcoo^m.^tttzhcocr)^ 
-nxfr) ZftWrthZkizX^x. ztiizfimLXi&cr, 

x7-f xmmwmmtf&M lxk* k^ztihcox. 
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[0 0 7 6] Zo LX. nWn&W-^WtXvl X® 
WflUX. IY. I Z*«*^?ixSiOT\ dcOSiSH® 

±-a&$WH y hB* i osAfis^i^sr^s 

[0077] i?t . Zc7)mm±X'ii. ?'J7?t 

*>"c-# & <Dt\ i ft ^ £f ijffl lx . £>*U: •< y r 5 

Si Orit W»X*CTB«I G, 3d&LXy^xm 

mmmmxmcTwmmmizj:^xmiiLx^6<7) 
x\ x?j xmmwwmi x. iy. 1 z^vmosr 

UlTt, #m^*«*>MfcW»fc*U £ft£»*&W 
fcfflJB-f * £ b X\ Ki^fiUKTM y/5 y hffiAeat 

[0 0 7 9] 0o rsx7^fxj (4. dco^Sf 
(4. XYZtt<3ffi«m<3B«*-*-4 * 
comizlz. EMSaoffilWtttC'OV^, x^xIffJfffiB 

y , r Roii$jit nws§Lt<7X££ ii±T-7 *7X 
?y yr-t&zttzxK). BB±^ma<oa5#£tttbs 
#*fc*>«oT>r ny. rx=Mx#mt&5gj t±, mmm 

mk<?>fzfr<rm%.*Wi'g.-t&fz*b<F>T4 sy. r#-v 
ii. *-y;ucx, cy, cz^lfflic^ 

^yhSHRj 12. J5fS?M yr^yhr-f ny 1 icom 

[0 080] Ztlt>CDmmcOo1b. ZC0 3ft.7tX7-( X 

Bite. fiSW^rcOti, rx5^fx^ISgj . mx?4 

Xi <r>TA^vx'foh* mttf. zix^zm^x. -ry 

T?Vh*M\l,i.ot-th%WttiK XYZiCWU 

7M=Jy£?D y?LTI£5£U f|fX7'fXj7^3 
y£?'J y:?LT. EMELfcffifWttfc-PVvc. ffi#>TX 
7-fX»rJlBB«I X. IY. I Z£ffr£LT. 

[0081] *^«2. £<7>ia-c'(i. xmmm 

BflU XT\ W»tf3KB**Xr — V^CY, CZCMLT 
'J -y^-r&dii-e, II^*-y^CY(:TOi:^SJ: 
4x§*u Sftfc&x^xBr/IffiBttil X. IY, IZ 



a^ussfu x?j xmmmwmi xxt>. mw. -ry 
yyyvtimm.t^'oxm^^ix. mmwj:\>\ 

[0082] ZZX\ Z(03 '<XfcX^A Xli I SlO 

[0083] 05 (a) . (b) 14. 04<7)3&7CX7 
>f xB&OfmtCOUT<Dt&BJI0T'£> 0 . <k 9 f¥ L < 

(4. 05 (a) (4. xjj xmrnmrnmcowKHiiLjiW: 

[0084] Srii. .IftJ: 007 *"C«. 3^7cX7-f 
XB&«ir:<0HK(ft3: «tco V Wmt h i> COX % h 
ZCDio%3<X7tx?4 xWi&m^li. f*aWI.J: 

^zh^mxhh. 

[ 0 0 8 5 ] 05 ( a ) lC7K-r3^7n««S{4. 
cO—&£—f&M*mt Ltzi>c0X\ ZCD3<Xym®SI,z 
ov^T(4. *CD3<!K7tmms$:ffifcth&Mz^X3 
VKjtCT7-?1)mt>tlXt5<9 , £<03<JOc««Sfc:o 

zJffi«^Ci5V%T. (x, y, z)<7)^-fe;Mi 

V (x, y . z) 

[0086] ££T\ X-y^XttxCSiS^ffi. 

•9. xBfS®(cot'«TOX5'f xBfSffiS® I xo®*) 
tSiUt. xJ^e(x = xm) Z&tbX. zcDx.mmz& 
0XSf«ffi±<9;K?-fe/HiV (xm, y, z) $r2^7U 

TUMRtcM-^h-tfA^. £3LT#^^X^-fxKS 

MlMlXfy, z)xmi:ie^r§ 0 
[0087 ] Z\C0lTmX\ IX (y, z)x0. IX 
(y, z) xl, ■ • ■ „ IX(y, z)xm. IX 
(y, z)xm+l. IX(y, z)xm+2. IX 
(y, z ) xm+3. • • • . I X (y . z ) xn£f# 

[0 088] IKiaHcLT. 7-f«yt:II^M, o4 
•3. Y»fJiffi{^^TC0X7-f x»f«ffiM^, IY 
(z, x) y0. IY (z, x) y 1. • • • . I Y 
(z, x)ym. IY(z, x)ym+l. IY(z, 
x)ym+2. IY(z, x)ym+3. • • • . IY 
(z, x) yn5:#. -tf-y M»zfcSB*H» 

zmmmitzi^xcoxyj xwmwMi&, izix, 

y ) zO. I Z (x, y ) z 1. ■ ■ • . I Z (x, 
y)zm. IZ (x, y)zm+l N IZ(x, y)z 
m+2. Z(x, y) zm + 3, • ■ • , IZ(x, 
y ) znJIS. 

[ o o 8 9 ] z 5 Lxncixtzx^j xmmmmm i 

X. IY, IZC0F*5. 3<^7CfatlSSF*)^)ffi«<?3-jSP5; 

•#tftc7)^JX0ajU. Htc, x*-y;kx, Y^?-y 
;P c y , Z*-V;kzt ftlc** L*:BM<7)$S#I2 
5 (b) T'SbO. -5-ilS-ftf*6<)tC. ^y^yMil 
I <0«Rffl1I*jSPi: LT®fflL^O* J 04 (C^L^t 
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[0 0 90] 136 li. *m t %<r>3<XK.2.*7 4 Xmtgt$tt 

[0091] M4 io^3^7UX7^Xffl#^tcfcV> 
T. BfJg^Wg 5 **^. #R(f. *9>f;*BrJiBB«l z 

Z'MjRLtzmz, xco&Xfy 7 LXyfr 
^joc^a— *0**>6 r -H^j £ 

ffiBfll-fgi<UF**&$ix-l> . 

[00 92] dtfOiat'Ji, 3#7c^S£*'-y htlTjft 
£J9r5g<D|gRg-e-8J 0 ft LW7^ x$?JIHB« I Z 

( l ) — i z (40)**. — POWffifclfti-g. X o (£. 

[0093] iCOWCIi, 3 <JC7E««S £-tf >y M0dj[6] 
i:4 0f^U. -t'-y MftcojEirtai. o^Oi^^i 
7tx^>fxBfefflB«I Z**. £*>£>£. ±*^T^I1 
iZ4 OftM^ixTfcO. X7^Mffli«IZ 

( 1 ) * J Si>TO»r«ffl(0M^T\ MK^-yartSPfA* 

ffiBfll I Z (40) **«t>±<7)a)TSfficOH«i;^r^TV^ 
[0 0 94] Wffci. dOi a=Sr-M**$-^S«Ii: 

[0095] flaRJf. uit, X5-f ^Bt«EBd I Z 
(10) «r«RU j3f5£OflJ#**#. X^*©rJl®B 
iiz (10) zyrfrrv y?. £>.|>V">i2. Xy^X 

mmmmmi z no) «r»«Lfc«<=. -ww&s. 

I1703&7C*^XB#^* J §*1. jKRUfc* 
xKBBW£ I Z (10) 3&«lft*^sn*4:* 

[00 96] ttz. H7(c^-raffiT'(i. mscoMst 

£<!§!«(::. X. Y. Z*-y;kx, cy, czS» 
!T3«T*5>fxSr«IiB*lx. IY, lZ£fflifcR 
^ithz.ttfx%h* 

[0097] ZoLX, m6Xtz^tl\i(7>%.%£^l-rtl 

xmmnmm* 3 &7c#i*$ tih<?>x\ wmizmm l 

^>T< . *-V)Vl&M< l zXi^X* : 7<ixMmMm®.tfM 

[00 98] Sris. d<oH7fc:*JV%T. B«l CJi. 3 
&7uX5'fxB{£St^Sfc:S:&X. Y. Z8M®**. 



W^-ftf-* HB«T»*. ;»J: otfiH KB« I c 
^#^-r§^t^i-5"C. x^^xBrJlBBBmi x. I 
Y . I Z** 3 ifcTcSM S £ fc'coJ: d fcflj 0 Hi LfcMfeT 

[00 9 9] mm. ±3*LfcJ:3fc. S50<J;d^B 
®*>^9#£T^i-£J:d(cLTki^* 4 '. xH 
XBtSBBMIX. IY. IZ<Z>«9ffiL#**TUfc» 
(c. [270«k?&-§|:^£;*i*--f>J: -3(cLT. 

•e^S^L^Br«BB«^ov^T. H5<^)J: ^*3»C7C 
x 54 xKS ffiB<$**£ i. o (c LX %> <t \>\ 
[0100] 4fc. X5>f *BMB8BflW>aMRftfc:. # 
fc. StRL^BrSffiB#^)Sfc^«^; x. Y. 
z#-v/i^#u#&s 3^x^4 xB&**££-£ 

[oion$ t>iz, -m&mi* -aaoBrSSB 

<yU(£. ZBf«W^7-f^lBfaffiB0l z**»t<o 
fc<ofc»6*r*\ HBfjWWIROtt, ram. EMM® 

mtti. x^jxmmmm&i x. iy. izco 
3 ^7tx y a xmmt*.* ^hi.o\,z%>x'%h, 

[0 102] Zcr>£o%— W^b3<X7tX9^i xmWk 
[ 0 1 0 3 ] H8Ji. *»il^SMlT'i7)3 

[oio4]iai T-ti. isspx^ctb^ i g. mm 
yy-yyhmm.1 1 a^m^mmt Lxmiztix 

[0105] L7t**o T . ftf4ffl^f >- hBfllOS 

•k^ttmmxhh . 

[0107] ^C0^ H?tJPX^M3 A(i. m\<MU 
h'/vi!lDXSIS3^Jt^. ^x>-b 703^7c(4a^ffl 
-7-^7aOfiaS9^#S**. 7t*W^tOT'{i^<. 
igtt?4 aSr^l^. iC7)igfi!li : 1 1 4 atcj: «3««Wt=V- 
# 7 a^fflM*«^*i«»*««W«l«*fa4 Afc* 

[0108] z corns. 3L$m3 dZAi^&mzit. m 

aC0©$$:|fflfflitT. SfM^4 a**V-^7 ate 
SMLfef^co^g!l!^4 aO*T{4g. SSSrSfl^i.^ 
fctciO. v-*7a<7){5a5ra!l«-ri»i>t7)T'. ^ix^ 
3 ^co-?—ti 7 a (CO V>T m 0 jl-T J: 5 (C^ o T V> S . 
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[0 109] <K7)£dtt&X'h. 3 }Xjcti.&&*bm-? 
T V •> & i> £7)T$> o X i> i V> . 

[0110101 0(2, ^BJT'Jl^&^-r^bWWJ 

[0111] Z(T>X^yh7 A«, 121 , 2^f^h 
7 fcJfc*C, 3 ifcTuftB&ifcffl 7 b -t&^CA 

[0 112] diX^03o<^V-X?7b(2, £Bl*IT'IE 

xfyh 7*^{i^aiLTv^vM7)-c\ j&toptertte: 

[0 113] v-*«««tUti;, i^tc^ff 
t&S:fctf>T**tff* fcVU 5 -r>-Ci> J: <. X 
y , z tttftfifcjeftWfH* 4><it ^4 J: 3 =5r t cO-C'«> 
[0 114] xf->"hgf*:£. Fr^«^S>ir 

CXfy^: *H KfiJnlSSB 3 OS5tft?kBr 3 h CR| 

-y^3g^*ti-^.5X#fii«^(6]* j as-C'^, v-^c* 

[0 115] 

9&mm&K.£titt* mm&??coxm&-frizm£±x & 
MAQ.w.Jjftwytfe. 7-?>immmx'CD#-<( k^jpx 

T-9<WEfo<V&mtLX2imLX\^<r>X\ z<r>®m 

iEUW yrr^hSATW);^ K7dJDX-f-:*'£ : f#& 
ZttfX'$&. 

[0116] tti. &mmmi,zmk± *)m^e>tix^ 

tzXT-y\-*&mLX\^<r>X\ £ft*-ft&®Jil,Z<Km 

[oii7] 2 iztmnmmj yy? yhmm 
xmmzffit. z\<vimxMWX'i>. x^yhco3d:7t{i 



5X<OSDX*«iE51^fif ^itS . 
[0 118] itf^-f-xMi. 

fflv^T. n^c^yr^yhax^SrJnx-Ti.^. c: 

[0119] it$i*3 (cia«<o«?MW yr5y hJSffi 
izMt. wmm^mftfmx-mTftZtL&m&x&cTW 

Mmmm^ztL. hk>. £K>mw%Wffi±.xmm 

4 yyjyvmto.nmJMWjfoZmb&ztifiX'Z 

[0120] it ^3g4 izim^mmm^t yy? y hum 
$3§mwiz xtuf. mxm 1 3 w ^*>co^*t 

1ml . Bfl^*»f^B»-C. -f ^77 yhTJn yxm 
[0121] 31*315 (clBKO#f4ffl'f y hJfeffi 

[0122] izMm^mmm^ yr? y hum 

4. 

[0123] S9*Jfl7 tclB«i7)#f4ffl-f ^75^ hJSffi 
[13 1 ] *^<^*f4ffl-f V75 y hJSWXJS^S^- 

[02 ] ^mcomms yy? y htmmmmwiz x 
■oxmftziitzxy-yhzm^fd mvnwt® 
jnx««S:*-r@ 

[03] HI, 2£fflvvC£*i*Tfc:tiWiLfc. *56 H J 
[ 04 ] *^BflOM««7F«^aT'0 3 c^tcX 
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